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COMMIssione 




mm m^k\ 

imm&m 97-023917 
immmm 1997/06/ 10 

[^gojgggg] Manufacturing method of semiconductor 

- memory device which prevent ible oxidation of bit-line 
[ilgj oj] 

rsss(ss)] &&mx\ 

[gSaSOl!)] Samsung Electronics Co. , Ltd. 
[^EJ#^Sis(SgJ2JSH)] 14001979 
[a§fa§] 0331-200-3443 
[?BSS] 442-373 

i^±] mm=? ohbs 416BX1 

[ CH ELI 2J ] 

[&si oisa 

[CHE.I£J3H] H228 
[S^aS] 02-588-8585 
137-073 

i^±] k\mmmh\ m^=p- ahss 1571-18 

[CHE.I213H] A409 
[SsffflSl 02-588-8585 
[?BSl2] 137-073 

l^±] k\mmmh\ k\^=P- AiSS 1571-18 

[CHE.I2J3H] B018 
[SSfSs] 02-588-8585 
137-073 

l^±] AHS«I^AI k\Si = P- Ai^= 1571-18 
[SS^S] PARK, You ngWoo 

[^±] 5HAI ^EJSgfOHIrM 818S 1903S 

[gSSSl NOH.JunYong 

[^rfcl ejSS^AI y§7 Z.^2S 156-5 SPJ^Er 205S 



[gg^S] KOO, Bon Young 

[3^1 ^SJAI IB? ^^SOULf^ 405= 1103s 

[ggaS] KANG.ChangJin 

4*§!AI OH&S ^S5BXI0HI^ 524S 1201s 

[SS^g] JUNG.Chul 

t^^] SJIS ^SlAI li? DH EMS ^34BXI0HBM 416S 405s 

imm^m mmm »I422e°j ^soii °imoi aoi fismua. 
[fejA^^j m »i605°i ^soii oimoi sis- soi m§i&him s?suo. 

[^6JXH] 91 si- 

[Jl ^3 4=] 20 H 20,000 Si 

[;>h & a ^] 14a 13,200 a 

[^a^ssi oa o a 

[feJAI- S^Sl 262 558,000 S 

[2MI1 591,200 §! 

[S^AIW] 

- fi2fA1,SAIIAi(* £0) 1» 

- MSJAH ¥^,2^Ai,aAHIAi(^ SE0)S SlSfe FD¥^ 1S 



^^sfb #31^, dbS.^ 5fl^# ^1^, 

Eej-o]^ r}^<4, aluej-oioi *g>$^ ^sj-^l ^ 

^*-8- ^^Kr ^l^h ^#^^1 ^1 *8 ^ s>fe <2;3]£h 

^#^1 ^ #eH^lS *M15. U^s^r #31S 

i 7, £ 8, 5. 10, £ 11, £ 12 
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H 1^ #efl^ DRAM ^wj-^ ^ t } 7 ) o)?£ ^o.^, ^^e}o] « 0 >^^ # 

51 £-^21 *ll4 -M^H oil ^ te^ll pflH-Hl^l^l >fl£« 0 >^# ^ 

s^l ^ ^ 

£ 13^ S^^el -6-^-^1 nq-ej- BPSGsi- $H ^^fe 

2 



40. 



42 = 



44, 52, 54, 56 f^^^ 



48. 



46 #5^em^ 



50, 70, 85, 90... 



60, 75, 80 i*H°H 



64 -H-^^l^ 



62 ^£3*1 ^ 



66 ^ 



«>£.^1^-^1^ ^lS^^ 0 !! «lsej-^l(bit line) 

^(DRAM)^ ^flS^^l Sl^^i, tijE^-oio. 
*1 7l 7} lr^#°l #3^3 ^4, AA^T ^^91 ^2lA>o]^ 7 > 

£ l£r DRAM^ *fl^« 0 >^-gr ^^§>7l ^JES-A] , ^^oi ^ 

S. 1-1: ^Eflo) DRA M ^[Si^^r ^ , ^^a^ 

(12)41 3*fl wl^^^^-S. ti>£^l 71^(100)^ ^7] *>8<8^ 



^^171^(100)21 #^<3(4l^^<*)-g- ^^Al7]7l ^ 3flj=(i4)«- ^ 

^4#^H1, ^^#^^r -f ^11- ^tg-Sj-s}^ ^-71 E^xjiBll- q-^- 

(16)£ W^-* §1-71 *#^°1 9X^ #°1 

°1 ^-fHS ^>5)-^-(Boro-Phosphorous Si Heated lass; BPSG) S-f^sq^l 
4t3WUndoped Silicate Glass; USG) -§^3. ^^nf. 

^#^1 sgiasHa A2 ^^^^(22)-^ ^1 tilmel-oio. si*-^ 

#^^51^(18)^ ^21^1 = ^(20)01 3<§^ ^"71 *fl2 

<a^(22)^- afll #^^^"(16)^ -g-^ ^JlS. °1°H, ^#^1 

^3^(24) ^ ^5|-5V(26)* 

^-#<>11, ^-i- ^^-§>^ -8-71 ^^(26) , ^5j-^(24), ^12 

^^^"(22) « afll f^g«?!^(16)-8: ol^xizl-s^ ^T-71 2fl = (i4)l- ^X\ 7 }^ 
^^W. ^*°1 ^^ofl ^5)-^ ^ ol ttj-^ 

^1 ifltaofl ^5jlo]Al(28)# ^1 ^5)1^1^(28)^ ^ 

#7} #21^^-8- sflBl^sH ^selxi ^(30)-§- zi ^aJ-^Ml ^ 

^^1^(32) ^ #5)lolE ^-^-(34)^- « 0 >^^l nj-51- °1 «fl , ^ -ff 
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&^(32)-& $n no 

D^fe^, ^S\-^€r 3^ ^(CVD) "Z^SLsL ^^JI, <$7] # 

ofln}-^ #7) #^-g; ^^§1-7] $13- "g^cHH Dl^^e^-o] 

(misalign)**] ^rf. 

^o] , ^(30)^ M A>o] o]] 

e^-oiol ^^s]^, ^-g- ^^Vfe ^°1H ^^zKover 

etchH ^7] -MM^(28)7> ^o.^. 

#*F£?W22H Jfc#£)<^ °1^7)] a)| 2 #?J-^^BV(22)ol 

^ -fr#*im(32)^: ^^§}7l iflSH ^S^-fr «fl, >*7l ^12 ^ 

^•^^bt- ^.c]]^ cfs j^^oil «l*fl gJ=7fl *§^ v ^. €^ ^1^- 

°1(bare) SlMssj-SHI ^11- "B"^r BPSG^ flofl ^a}-^ 

^X\Q *}.<q. ^-o], «flc>| ^o]2l^ofl ^5}-B|-oi 50A ^^fe -g-tV BPSG^- 



&M02)7} ^^MM ^ «1 JtBj-SK 18+20)°1 -S^fe §-^7> 

^ Sife ^£^1 ^lS-Bl^l^l aflS^-g: *H^sRr 

^1* ol^-7l ^ ig-^ofl ^ «>^1 nflS-Bj^l 3 ! ^2:W 0 >^ 

*V£*ll SH^^H Tfl ol S , ^SL^ ^ = 31^-8- n^laHr e ^^j^Bll- 

^Hl afll ^^^bv^t ^31; ^"71 ^V^^'iHI, ^"71 -E.3l<?l:cl- 

^«Hr ^T^l; >8-7l ^>5l-«oM ^ Vo fl *fl2 f^^^S: U^*rfe ^"71 2flJEl-& 

#31-& ^«]«Hr 

^71 ajE^oio. ^e^^ej^jij. ^sl^o]^ 3^3. ^ sij ej ^ 

#7l -i+SHM^ ^s^, t^ov s^l^aKLP-CVD) ^ -g- 

^f^sKRapid Thermal Nitrization; RTN) ^ ^-1: *V8-«r<3 1,000 
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A ^^S}fe ti>^s>4. ol nfl, Jfry] ^ ^ 7}<# ^ 

(LP-CVD)^r lTorr 600 ± 100°C^ £S°IM , t\ 33.341 fKSilfcCU) 

(Rapid Thermal Nitrization; RTN) ^7]<& o]z}o\ ^4 90 0 ± 100 1C 3 

7}i^fe ^-S.v)o>(NH 3 ) A}-g-S|-5i, S^n>(piasma) Jl£r 

(thermal annealing) ^ #^1^ ^ (Rapid Thermal Process; RTP) ^ ^ 

7H]Ai AVSl-Al?!^ t^lS o^o^t}-. o] nfl, ^-7] #7l ^x^fe 700^ ~ 90 
0"C^ ^S^H ^ SHr ?M «>^^. 

^e]# ^741; -^-71 41-2.^ JflH.-^ D>$3Hr #31; ^7} ^ 

^ ^4-i-^l f^^r^^^-i: *§^Hr #31; ^71 m f^^'S'aMMl, ^-71 



^uKg. ^tsj-fe #31; #?1 ^SKM^M^l ^12 f^^-i: *8^sH=- #31; ^ V 
7] sejif rj-^l; #7l S^*^ ifl^H 

ol^o^^l o]^ ^# ^^SV^r #31; #?1 -g-^fl #?1 sfl 

^ssi^i #^-a- ^^Kr #31; ^ ^^^1 ^4-l-# 

^-(USG)S o] -Oj^l ZL^H S>q-S. I^^al, #?1 ^°]*\-%- 

#2K V ^ ^ 100A ~ 300AS1 ^*Kr «>^«>rf. 

ZLSlJl, #7l tg^sKr #3lfe ^£3*1 ^ ^ ^. 

^ ^Vl-Qr #314, #71 1H« #5L^7l#-gr W^#^- ^ 

7HlAi AV^-Al7m #315- °1^£4. o] nfl, ^-71 #71 700 °C ~ 90 

^> 7l ^§1-71 iflSH a- i£tgofl #5^1 *fl:e-sl#*14 

*1^e}» ^sRr #31; #71 ^SL+Q ^«Kr #31; ^7} *g 

^ €4##<Hl *U fi^^^t ^^Hr #^1 *. # 7 1 *fll f^^^MHl, #71 
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% ^ ^ #31; #7l t#A]7i^ ^^*^r ^^Hr #31; #7l 

tfl^tf^] ^sil°Hl- ^ ^ #31; ^¥-8: f-«fl #7l sflu^- ^ 
^jls|*1 ^-i- ^^sm #31; #7l ^s^x] ^^-o] s# 
-M-^m-i- *8>8*Hr #31; ^ -Ss^l^M ^##<>fl -H-^m ^ 

#e)lo]E ^-g- ^Hl^- ^«Hr #31-1- ^l^Kr ^8-2-3. 

#71 tflmef-o]^ ^el^l^-I- ^Hls. ^ 2f| ^ ^ sfo^ 

^#*Rr «>^«l-#. 

#71 #5}-«oM^ S^Rr 7}^Mr °) -g-*H #7] ^£5}*1 ^°1 

^2M^ ^#S>fecll, #71 £t«f^ 7>^i^ 

S.qo]-(NH3) 7>^# A>-g-^-cf. ZL^JL, #71 7>>i# °l-g-S}<*| a]E 

el-^l^l S#^r ^3**1 ?lfe ^e^Kplasma) ^ , 

(thermal annealing) ^ ^ -g^fl^Bl (Rapid Thermal Process; RTP) «o v *l 
ol- S>## 

nelJL, #71 -B-^^l^ ^ ^ sj-fe ^^1^ ^SSlxl ^^o] ^:4## 

°fl #^§Kr #31 ^, #71 ^S^l #i^7]^ 1^#2^ &Sf\ 

7HH #31-^1 71^ #31^- ol=Lo^cf . ol nfl, ^-71 #7] ^r*|#5Hr 700°C ~ 90 

^ ^§Hr ^olH tilE^olc] A>sj.£]^ ^-g. ^ 5Ui^, ^ 
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£ 4^r ^^(42) ^ u]Eefo] (46+48)^: ^ ^ ^1* M-Efvfi 

^. 

^*\M?\}kr, ^-8: *>513l7l#(200)# # 

^cg-Mjzj. a]^cg«o.5. ^E)S>fe €^.^^(40)^ ^F, *L£*ll7l# 

(200)3 *>8<8eH SM-)* ^~§-°ll, M^^1^E]7> 

sfl:E.(42)» l^^l , €<a#€^: ^ ^SHSM ^"71 M 

^l^S Cf^ ^91^7171 ^ 1 ^^^^^"(44)4 

^ AVSj-Bi-(Boro-Phosphorous Si Heated lass; BPSG) JEfe = #sK v 
(Undoped Silicate Glass; USG) -f^-^- U^i}. 

4-§-°H, ^7_Hi<2i2]-(44)-a- ^gr^iLS ^zJ-SM «>£^7l^ «^ 

10 



«1HBKI (46+48)-^ 

£ 5fe wmefo]^ w 0 MS>7l #3^*1 ^(50) l^sffe 3-3]^ 

^Mlsl-Tllfe, aleej-olo] ^^ofl x]-^ « 0 v*j^ ^ oi fe ^ 

^-(50)^ ^^fS]^r ^^El^ o-^nKg. ^<>IH «1 S5}°J (46+48)^ 

^ ^Ml, °fl# 1,000 A ^SfS. ^eRr ?M ti}e^§}tf. 

£ 6£r ^£51^1 5fl = # ^^A]7l7l ^SV ^»(58)^ ^H^(60) 

BPSG1- ^^v*b ^ #3.-f^-iL5-*] sg^s^ *fl2 ^^-^^^(52)^ ^ 

^ ^~§-°H, ^^-#^1 500A ^£ ^1^1 ^S|-^-(54)^- 2.000A ^S. ^ 

oi^^, Aj-^Ajz]- ^-g- ^^(se), ^^(54), ^12 

^^(52) ^ A I ^^<a^-(44)^r °}*&^ +\^<L5L#\ ^3*1 

2fl^(42)# ^^1?) 71 M*(58)* ^^-#^1 500A 

11 



3 ^13 ^sf^-^r * <W^a|z|-3H ^"71 ifl^ofl isfloH(60) 

(58)3 ^A^el «lMeJ-<a(46+48H ^ H 0 M^7] ^Jojcf. 

^3 ^1 ^ ^l^^^H ^71 2fl = (42)^- ^£5]*1 3^- 

(62)^: *§^W. °l<^i, 7 flsflAlBl3 ^^^(64)^- tg^i}. o] ^^^-(64) 

# 7 ] ig^/.] SBfls. ^ttjo) &^}^_^o] 

^SK Vo l Cf^ -f-^ofl til^fl &7ll ^j^t}. ZL ^, JT.^-, o)]l- 

700 °C ~ 900 °C ^E. ^rS.^ ^^^VS)- ^-^H^ #3}-a]^ ^Sj-^-g- 
°1 °fl, ^5fl°im ^5^1 gMl ^ ^>^(0 2 )7> a]M 

efoio] aVS|-£|^ ^WS^M-, ^ ^cIMfe #7] «1 sei-oi (4 6+ 4 8 )^- # 

5HM*K50)<>1 #*}JI &7l nfl^oH ylEel-ojol #^5]^ ^^7> ^S>*1 &^t}. 

^^]^-(64)ol *g#^ #ofl 5L-^I£5l #2l^Sl^* ^j-^ 

^ sflBl^^-o.^ #511o]e ^^-(66)^: ^ 

8^ ^ 7^12 ^*HH z\*t te^ll cflS-el^l^ 7^tg-^^ ^ 
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alJUKl ^s\-^)^o_s. ^n^r nfl, X-]^- sj-*}- 71-* 

(Low Pressure Chemical Vapor Deposition; °]^, "LP-CVD"^ ^) SEtt ^^^^ 
SKRapid Thermal Nitrization; °l*r, "RTN"o"|e} ^) *&^S>-3, , «] 

fet-ll aVisfl, BPSGS. <>l-?-^;*i ^^>^^BV JflojHfe ^§>^ ^la.rf M gM] 
^h}. zl o]^ t BPSG^- 3HH^ ^s\-^2\ °i3^ ^^-^ 

$1^. <=fl# *lmetel ^Sr^-o] 50A ^ BPSG^ 3HH^ 10 

~ 20 A %5L£. SM] 

tq-^i, LP-CVD RTN ^-i- S. 8<*H 

^-8- W 1 ^! SMI ^^c^iE ^-71 alE^o]^- ^5>^-oi 7^m}jl &°.:el5. «ls 

13 



ej-ols] xj-sj-i- W o} 1 ^, #^-^<g°| 3H^r ^s^l ^ 

3"SH oloo^, ^S]^ iSe)^l ^^l?l7l ^ ^ 

LP-CVD «<H^ ^ lTorro"!^ *i 600 ±1001C £5i5L 

Sj-JI, ^#5.s^^(SiH2Cl 2 )^ ^S-q^CNHs)^ ^7}^» *>-§-7}^3. A>-g-*Vcf. 
zle)jl, RTm ^-f^lfe 900 ± 100 V ^51^ £5L<>1H ^S^^XNHs)* «>-§-7}-^S 

51 9 ^ 51 10^r ^13 ^*HH ti>£^] 

51 9# , ^- ^Ajojl^ h^jz], w 0 >^# A]~g-$H 

°1 ^ofl ^^-^-(60)31- ^^-(75), JL^WCHTO) 

51^-^5] ^1 ^^^^(Undoped Si Heated Glass; USG)-|: 

^ ^5^(60)4 ^V2j-^-(75)^: ^l^^ 2 )-^, ^s* 13 ^ # 

5L 10% ^-2i§>^ , <>1# ^01^7} #°H, *U ^*H1^ ^ 

^- -g-^ ^-g: *}-8-«H ^"71 ^|51(42)^ ^SsH ^(62), 

(64) ^ *511 0 1S ^^"(66)^: ^Hl^- H^**. #71 ^SBl^l *I^-|r H^SM ^ 

14 
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X\ X\i®£\o\S. ^5}.nV^^ o^o^ ^5flol^^ »jl & 

^12 £^(52)31 S^ofl ^5)H^i(60)7} 2^^; 50A ^o^o) 

^sj-nvo] z]-£) d e}^ 50A ^^-^r ^>^Z^-^ tijEefo]^ xvs^ ^ «j- ^ oi 
uf. oj-ef^, o]^- o^g} 2\z\ ^3\]d\X\Q ^5^(60)2)- ^Sl-^-(75)^: zj-q- 100 ~ 
300 A ^51^ Jf-^s. ^§Kr 3J°j 

£ 11-8: ^s}^, ^ ^ii i^xi ^3 ^Hl2] « 0 >^34 -^-a?}- 

til e^o] (46+48) ^^W^l 4^-011, 7>i# A>-g-SH 

14^-^ ^^1^14. s]-^, «>sq- ^o] ^ 

#3 S^^l 83=^ ^5l-^-(80)ol ^^r}-. tc^-eH, ^11 ^ A]2 ^H^l- S 



JEth ^SJ-^M ^7} ^3^(80)^ ?f-v\)±r 30 ~ 50 A ^£.5. nflo. 

nd^-oH, ^j^x] ^--4 2fl^ <&£X\ 7]^ 36j| ^ Pfll"^^ 

(metal contact) "f^ ^ nfl 

^, Jl^r o^ig (thermal annealing) ^ ^ ^1*13 (Rapid Thermal Process; 
RTP) y <H ^ Af-g- ^ A>-g-§H ^sKa, «_>-§-7}±^ir <*HS 

-8-71 #ef^c> 200 ~ 400 A ^ £-£o!M i£- ^sfji, aj- 7 ] ji 

£r H <H£- 800 ~~ 900'C^ ^tE.<^>M 30^: °H\ HS]J1 <%7\ ^fl^ # 

^]£r 800 - l.OOOTC^ ££>1H 1-gr °W ^Al^c)-. 

E. 121- ^-S^, ^^1^(50) ^11 -€^H12] wj-^iq- 

w 0 >^^.S. #^(62) H^^^r*! ^^tbcf. o] nfl, ^-71 ^Sajx] 

^-8: n^^r nfl i^o] oj ^^^t^-Jl 7}^^, tf-f^ ^]2 # 



^M^, ^14 ^H^l TgO-Sj- ^l"^ &r£6\] 30 ~ 50A ^E.^ 

-*7l S^B^ ^14 n}|[7MS, <« #°1 #e}-^r(plsma) # 

^, Jl^r c^^C thermal annealing) ^ ^-^^^ ^ (Rapid Thermal Process; 

RTP) ^ ^ A>-g- ^ s|.i|t A>-g-§>^ ^1^S}J7, «.^ 7 }iSfe o)]# # 

ol <y-aqo>( N H 3 )5f ^ i^-s}^ A>-g-*vcf. 

^12 f^HJ<3^ a^E. ^Sr^ ojo^IiL, -fr^M ^^g^lM ^ 

^SBl^l ^(62)^ S.t&°\] ^5)^ n^l^r ^"711 £Efe ZL ^5)-^ 

13£r ^T^l ifl Sj-o} 

jf ^ ZL #2) BPSG^ ^ oil ^Sj-^21 ^f^]l- «lJ]l§l-7l ZlEll^olcj.. 

5. 13<HH (D£r a^^el# ^Sf# ©3=. oj-iuloXNHg) 7>^» ol-g-Sj- 

°} 4001CS1 ^S.oIIa-1 240J.# #er^> ^ ^ ^ (3)^r RTN 800*0 °*M 

90i£# ^Hl^- , ©tt RTN "oH 1 -^- l,000°C^lAi 90^3- ^3^. ^-f , n^]JL 
^-iMoXNHs) 7 r ^# ol-g-^o^ 820TJOIM 60-gr# ^^^^r BPSG^^Hl 

17 



^nv o^^o] ^7-]5qol ^12 ^HI^C 52)^1 S^E. ^^^^1 ^(62) 

s^}^, ^ sflEl^Al n]^<ge}-oioi ^«v<^s. -fHi^-S: ^§Kr 4 

«^(metal contact) ^ ^ ^-8" "fl 
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1] 

#71 ^5^*l^HbMl *fl2 f^^^-l: $>$sHr #31; 
-^7] sil^l- ^sRr #31; 

#7} ^sH°H-& ^aHr #31; 

^-7} s&y] 4^ ^sei^i *i^-a- H^*Hr #31; ^ 

2] 

^<LsL #51*11 nllSl^^-^1 o] . 

3] 
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a] Eej-oio] ^3f#4Ml #W*1 ^sRr ^%<L3, 

[3^* 4] 

*1<3- 3^ 7l# (LP-CVD) ^ ^-^t^sj- (Rapid Thermal Nitrization; 

RTN) & ^-g- ^>-g-§>^ *8^«Hr ^8-2.3. «K£*ll oil S. el # 

5] 

^14^1 SZ^^i, >*7l *1<8- 7]^- (LP-CVD) ^£r, 

lTorr 600±100°CSl £rSXM , ^«-^£(SiH 2 Cl 2 ):E}- #5. 

M^XNHs)^ £^-7>^# «]:-g-7>^ A>-g-§H °l-f-°l*l*r ^"i: -^-^ *Rr 

31 niis.el^l^ ^2^. 
[3^8- 6] 

5U°H, w-^l^sl-CRapid Thermal Nitrization; RTN) ^f, 

cfl7l^- 0]*}°) °^3J). 900±100°C^ ££<HH, 'a-S-M^XNHs) 7>i# «>-g-7> 

i£ >M"g-SH ol=.^^] fe ^-g- ^lo S Hj^^l Dlla.51^1^ ^«<H1. 
[3^8" 7] 

1,000 A alnVo] ^ ^ §rfe ^-^^-S. §>^r *KE*ll p112.B]^1^ 



[3^*8- 8] 

9] 

10] 

l-e)-^Dl-(piasma) « 0 V ^ , ^ °1 ^ ^ (thermal annealing) ^ ^ 
el (Rapid Thermal Process; RTP) ^ ^ §}M-# *1~8-*M ^§rfe 3J^r 

[^^J- 11] 

#71 ^12 f^M^^ S^^rf #71 til^ei-oi^ ^rt ^ ^-«.oii r-1 ^4 
I^^J- 12] 



^£5H *gA^ ^^#^ofl ^S^^ #^SHr #?1 

13] 

700°C~900°C^ ^£^1^1 ^*Kr 3J-g: ^HJilS S}£r «>£^ nfl5L^#*l^ 
14] 

#*H=- ^31; 

Bfl£L7l- ^Jz}##o]l ^1 #7l^| ^5}^ ^7^1; 

#7] *m ^tv^^mhi, #7i ^bh<?]4 

#7l = » <§#*Hr 

#7l ^*<2} t^^Hl ^Sj-nT-jq. Aj-Sj.^-O.5. o]^o|^l o]^ ^^olAi^ ^ 



15] 

[3^8" 16] 

^114^1 SU^, ^-71 <^ i*H°H-g- ^S}-^, 

17] 

^1114^1 ^H^-g- #^-^, 

100A-300A3 ^3. *§^Hr ^ ^r^SLS. ^ &5L^ *\)5L?]® 

18] 

i^Sl^l ^^-o] 14##«11 ^S}-^ #31^, #7] ^ Si- Bi- 

ol ^£^71^ ^^S} ^7HH 9) #313 °l^<>Mfe ^-g- 

19] 

^18^1 9X°]*\, # 7 1 ^-Sr^-fe 700°C~900°C^ ^r^H ^l^Sffe 



20] 

^sffe #31; 

tilJM-oiol ^^-#^1 ^12 f^Hi^-i: #31; 

#7l 5(| ^i-a- ^§Kr #31; 
•^7] S-^*^ ifl^^^] isM^-i- #31; 

^7} e^^^r ^-«fl #7l 51] = ^ %4f& ^SBl^l #^-g: #31; 

Til 

#311: ^l^ ^J* ^JlS. §m #£*H oflaBl^l^ 31 . 
[^^8- 21] 

*fl20*<Hl &<>H, #7] 
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J 



13 ^ 22] 

^120^1 9X°]^\, 

23] 
24] 

^l22^-oll &°H f S^Hr 7}if 01^-^ a] E^olo] 

#e}-sn]-(piasma) ^ , °1 ^ ^ (thermal annealing) W D V ^ ^ ^r*!^ 

(Rapid Thermal Process; RTP) ^ ^ ^M"* *H-*H ^^ § >^ ^ASr 

25] 

*f| 20^°fl SI °1 A 1 , ^1 -fr^ iJfl ^-g: *8 ^ # ?!) , 
iSSl^l ^^-^1 tg^«a «^H: ^*rfe ^1^, ^7] 

°] «>£^7l^ I^^S}- ^7HH ^sW^fe ^^lS. oj-Lo^l^ ^-g- 

26] 

;*H25«<H1 9l°]*\, ^] ^^fe 700°C~900r^ £rS.<>lH ^§Kr 3* -8: 
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